Haemophilia is an inherited bleeding disorder caused by the absence or deficiency of coagulation factor VIII (haemophilia A) or factor IX (haemophilia B). It is an X-chromosome-linked genetic condition that is usually carried by females and suffered as an illness by males. Like many other chronic conditions, haemophilia can impact on family life, adjustment and coping.
| INTRODUC TI ON
Haemophilia is an inherited bleeding disorder caused by the absence or deficiency of coagulation factor VIII (haemophilia A) or factor IX (haemophilia B). It is an X-chromosome-linked genetic condition that is usually carried by females and suffered as an illness by males. Like many other chronic conditions, haemophilia can impact on family life, adjustment and coping. 1, 2 Sibling relationships are important family bonds, for siblings share a common genetic heritage, cultural environment and early experiences, and childhood is when siblings are emotionally and physically closest, spending more time with each other than with other family members. 3 However, healthy siblings of children with serious chronic illnesses have been described as "forgotten" family members despite the fact that they can experience changes to everyday life just as much as the clinically affected child. 4 In one study, rates of social dysfunction in leisure, school and family settings were as high among healthy siblings as they were among boys with haemophilia. 1 Parents of children with severe haemophilia described in interviews how siblings might not understand why they needed to be careful with a brother with haemophilia; how they had to be taught how to behave appropriately without being overprotective; and how siblings could be supportive early in life but become frustrated later as they became more aware of how family life was being disrupted. 5 One very brief summary report suggested that female siblings of people with bleeding disorders were more affected than male siblings; that female carrier siblings had greater anxiety than female non-carrier siblings; and that 40% of siblings | 85
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felt the child with a bleeding disorder was treated better than they were. 6 However, there is no published evidence to our knowledge about the social and psychological implications for healthy siblings of children with haemophilia from the perspective of the siblings themselves. The present study therefore explored the lived experiences of healthy siblings who grew up with brothers diagnosed with severe haemophilia A. We used semi-structured interviews and a qualitative, phenomenological approach to gain insights into participants' experiences of growing up with a brother with severe haemophilia, and how they experienced family interactions and social and emotional functioning and adjustment in that context.
| ME THODS

| Design
Phenomenological research enables researchers to understand and explore specific experiences of groups of individuals. 7 Interpretative phenomenological analysis (IPA) aims to understand participants' day-to-day lived experiences by making sense of their beliefs, perceptions, behaviours and motivations through a process of interpretation. [8] [9] [10] One goal of IPA is to produce an account that is as close to the participants' own experiences as possible. 11 IPA has its roots in health psychology 12 and has been described as a "qualitative methodology of choice in healthcare research", 13 especially for research in previously unexplored areas. 
| Recruitment and participants
Participants were recruited in a collaboration with the Haemophilia Society UK, using a purposive sampling strategy 15 to achieve a small, homogenous sample of 5-10 participants, as recommended for IPA studies to achieve a detailed analysis with all the participants represented. 10, 12 The inclusion criteria included being over 18 years old and having grown up with a brother with severe haemophilia A.
An invitation to participate was posted on the Society's Facebook page and shared with the Haemophilia Youth Society and "The Clot
Thickens" Facebook pages, to target those most likely to meet the inclusion criteria. The sample comprised 11 adult siblings (10 female and one male). The participants were all white British and were all living in the United Kingdom except for Sally who had moved to the USA to study. See Table 1 for participant information (pseudonyms were used to protect participants' identities).
| Procedure
Individuals who responded to the invitation were directed to a Qualtrics weblink giving an information sheet and consent form.
Eligible, consenting respondents were asked to create a unique identifying code, enabling their anonymized data to be identified and deleted if they changed their mind after the data collection and wanted to withdraw from the study. The data were collected using TA B L E 1 Participant details semi-structured interviews, which were conducted over Skype or Facebook Messenger and, in one case, face-to-face, at a time convenient for participants. The interview schedule, which was provided for participants prior to the interview, is given in British Psychological Society Ethical Guidelines for Internet-mediated research were followed throughout. 18, 19 The data were anonymized and pseudonyms were used to protect participants'
identities. All audio recordings and transcripts were stored on a secure password-protected laptop, and the archived data will be kept for seven years following the study.
| Analytic approach
The interviews were transcribed verbatim by CT. In keeping with the IPA commitment to an idiographic approach, each transcript was analysed individually and in depth. 10 Exploratory comments about initial thoughts on the content, language and concepts were noted in one margin. After further reading of the text, the other margin was used to note emergent themes, drawing from both the transcript and the exploratory comments. The analysis of each transcript followed this pattern until all the transcripts had been analysed, and the emergent themes from each transcript were then organized in clusters of related super-ordinate themes.
The final stage was looking for patterns across cases, which was achieved by clustering the super-ordinate themes into master themes.
| RE SULTS
Three themes emerged from the analysis: lack of parental attention, negative social emotions, and carrier status anxiety. These are described below along with representative quotations, which are presented with participants' pseudonyms and transcript line numbers as part of the audit trail for the data analysis. Jane, on the other hand, recalled how she had to stay with different relatives while her parents were with her brother in hospital, and how she pulled away from her mother and formed an almost maternal attachment with her older sister:
| Theme 1: Lack of parental attention
TA B L E 2 Interview schedule
Thank you for agreeing to be interviewed about your experiences growing up with a sibling with haemophilia. Please answer the following questions as openly as you can. If you decide you would rather not answer any questions or require a break if you find the questions emotive please indicate this to be the case How would you describe your experiences of growing up with a brother with haemophilia?
Can you describe to me how you felt when your brother had to go to hospital?
Can you describe for me the relationship you had with your brother as a child?
Can you describe to me how your brother's disorder affected your family life?
Can you describe to me if you felt like you were treated any differently to your brother? How did this make you feel?
Can you describe to me any feelings of jealousy you had towards your brother?
Can you describe to me any feelings of guilt you may have had as you did not have haemophilia?
Can you describe to me how having a brother with haemophilia affected your school life?
Can you describe to me the relationship you have with your brother now?
As an adult, can you describe to me how your experiences growing up with a haemophiliac sibling has affected your adult life?
So, I think we became quite, like, independent and close (Jane: 95-96) Jane was also aware that her brother received more attention and understood it was not his fault, so she tried to use positive behaviours to get her mother's attention:
I'll just be really nice and really good. And be quiet 
| Theme 2: Negative social emotions
Participants described internalizing negative feelings such as frustration, resentment and anger about their brothers with haemophilia, which began during childhood and continued during adult life.
Frustration often occurred during childhood and was sometimes associated with not being able to help their brothers with their illness.
In one example, Jessica described how she felt when her brother was in pain in hospital with a bad bleed:
It's the frustration of watching him, you know, when you watch your sibling (Jessica: 229-300).
Other participants described their frustration during childhood over ways that haemophilia affected their own lives by limiting or disrupting their own activities or family activities. In one example, Sophie described her frustration over an experience where her chance to achieve a personal goal related to a family day out had been blocked:
Yeah, it did happen a few times and it can, it could be frustrating (Sophie: 90-91)
Participants also described resentment that continued into adult life. For example, Jane described how she and her sister both felt they had needs that were never satisfied during childhood, so they still felt resentment as adults, having created a self-fulfilling prophecy by pushing aside the one person they wanted a relationship with by their continued display of negative emotions:
There are parts of us that resent him, resent him and resent all the attention (Jane: 314-315)
Another participant described how her parents praised her brother excessively while disregarding her own achievements. She regarded her parents as living their lives though her brother, having stripped him of his true identity and put him on a pedestal:
My brother is seen as the Golden Child (Hilary: 299)
Several participants described feeling angry about the ways their brother's haemophilia had affected them. For example, asked if she ever felt angry towards her brother, Hilary's answer was very definite and without hesitation, and her emphasis and repetition showed the strength of her feelings: "Yes, yes, very" (Hilary: 220). Hilary seemed to have used anger as a form of psychological self-soothing for both her childhood and adult experiences, which had made her feel invalidated, and she yearned for the secure attachment with her parents that was lacking in childhood.
One participant began feeling angry when he felt that even as an adult, his brother was using his haemophilia as an excuse not to make the most of his life. He felt self-righteous and critical of his brother, which gave him a powerful but temporary self-esteem boost, and found it more satisfying to feel angry than acknowledge his pain and vulnerability over his feelings towards his brother:
Mostly, I started feeling some anger towards him when we were, sort of, young adults (Ben: 120-121)
Negative emotions seemed to develop and progress over time, with frustration over practical issues during childhood being translated into more complex feelings of resentment and anger that remained with participants well into adult life, as they reflected on their childhood experiences and made interpretations and attributions about the actions and motivations of their brothers and their parents. However, not all the emotional responses described by participants were negative. Some participants described normal aspects of their childhood experiences:
I never felt anything other than that was normal life, and I didn't feel put out by it or anything (Alice: 89-90)
We forget actually that he has haemophilia because its…he handles it so well (Sophie: 297-299)
Other participants described ways their childhood experiences had affected them in positive ways:
You grow up always thinking of someone else (Sally: 
| Theme 3: Carrier status anxiety
Four of the participants described having been tested and finding they were carriers of haemophilia; Sophie and Katie did not give the age at which they were tested, but Hilary described how she was tested at age 16, and Sally described how she was tested when she was pregnant. These four all described the impact of the knowledge of being a carrier. For example, Sally, whose brother died because of human immunodeficiency virus (HIV), could not bear the thought of her own children suffering in the same way:
The biggest effect it had is that I am a carrier (Sally:
357-358)
Sophie, who had a daughter, described how her knowledge of haemophilia made her anxious when considering having another child, and how if she had a son she would be worried for him because of her own experience of seeing her brother suffer:
We do think how our lives will probably change, you know, if we were to have a little boy with haemophilia (Sophie: 426-428)
None of the participants had children with haemophilia, but one participant who wanted to have children described how negative experiences of growing up with a brother with haemophilia, as well as having seen her mother being extremely anxious when her brother was a child, led her to try to avoid this experience by using in-vitro fertilization (IVF) with preimplantation genetic diagnosis (PGD):
We were actually going through PGD… (Hilary:
475-476).
Rachel, who said about being tested, "I really should but I have not"
(lines 278), described how she had observed her own mother's anxiety about being a carrier and having sons with haemophilia, and now felt anxious herself about the risk of having a child with haemophilia, which had so far deterred her from having children.
I feel like, if haemophilia hadn't been there I would have done it already (Rachel: 272-273)
Other participants also described mixed emotions about their negative carrier status. In one case, Jane and her older sister had formed a strong sibling bond in childhood (see earlier) so when it became known that her sister was a carrier but Jane was not, Jane felt this brought her sister closer to her brother: This led to Jane feeling more bitterness and resentment about feeling left out, which may have caused her attention-seeking behaviours to continue into adulthood as she believed that if she were also a carrier, she might have received more attention from her mother.
| D ISCUSS I ON
All the participants reported feeling left out because their parents devoted more attention to their brother, and the analysis gave insights into the ways both positive and negative adaptations and behaviour changes can result from reduced parental attention.
There are a number of parallels between the themes above and evidence about the effects of childhood chronic illness more generally. For example, siblings of children with chronic illnesses often struggle with feelings of loneliness, loss and separation because of a lack of parental attention, 20 and acting out to gain attention was also reported in a study where competition for parental affection and attention led to maladaptive behaviours among the healthy siblings of chronically ill children. 21 The main emphasis in the experiences of participants in the present study as captured in the three themes identified here was negative experiences, but participants did also describe positive experiences, for example "I am a lot more positive about life, I think"
(Rachel: 321-322).
Healthy siblings of children with chronic disorders also often report positive effects, including increased independence and autonomy. 22 One study found the siblings of children with chronic health conditions modified their behaviour to reduce the burden on their parents , 23 and another found they developed greater compassion, empathy, sensitivity and patience. 24 A study of the siblings of disabled children reported that they felt a sense of personal fulfilment when the affected sibling accomplished new goals. 25 A study of communication in families affected by genetic illness found that some siblings reported intense relationships with their affected siblings, 26 and there is evidence that children with a chronically ill sibling understand the fragility of life in a way that siblings of healthy children may not be able to comprehend. 21 However, being the sibling of a child with a chronic illness often has negative effects on psychological adjustment and development, and a meta-analysis showed that the psychological impact was greater for illnesses that involved daily treatment regimes than for those that did not affect daily functioning. 27 Another study of healthy siblings of children with chronic physical disorders found that better sibling adjustment was associated with greater maternal awareness of their attitudes and perceptions. 28 Based on those findings, more frequent disruption of daily life cause by a brother's haemophilia, and consequently reduced parental attention to the healthy sibling, could act as risk factors for reduced adjustment and wellbeing, which could help to explain the negative experiences of participants in the present study.
The participants' experiences of carrier status anxiety are also consistent with previous research, for knowledge and experiences of the condition and its severity may be important factors for carriers of haemophilia when considering their own reproductive choices. 29 For example, an interview study of 40 mothers of sons with haemophilia found their child-bearing decisions were based on knowledge of carrier status. All the women stated that knowing their carrier status enabled them to make informed reproductive choices, and 30 of the 40 women said they would not have more children. 30 In-vitro fertilization followed by postimplantation genetic diagnosis, which Hilary described (see earlier) is an effective way for a woman who is a haemophilia carrier to avoid having an affected child, and all couples at risk of having a child with haemophilia, including all women at risk of being carriers, are advised to be tested and have knowledge of their genetic and carrier status before making decisions about reproduction. 31 There are some potential limitations to the study that should be considered alongside the findings. First, the sample was restricted to siblings of people with severe haemophilia A, and participants were recruited to the study via the Haemophilia Society UK. The restriction to severe haemophilia A was intended to maximize sample homogeneity and ensure that participants shared the experience of growing up with a sibling with the same form of severe haemophilia.
However, it also means the findings may not generalize to siblings of people with haemophilia B or mild haemophilia A.
Recruitment was undertaken via the Haemophilia Society in order to extend the invitation to participate to a large number of people likely to meet the inclusion criteria and be willing to take part.
However, it might also mean that participants were more affected by haemophilia, or more actively engaged in haemophilia-related issues, than non-Society members, for example if Society members were more likely to join support groups and get involved in haemophilia-related debate and activity.
Second, although the sample was homogenous in relation to the type and severity of haemophilia involved, participants were quite variable in terms of age, which meant that the treatments their brothers received also varied. The older participants' brothers mainly had hospital-delivered care, and three of the brothers (both of Alice's and Sally's) died as a result of contaminated blood. The brothers of the younger siblings mainly had portacaths and prophylaxis. Some younger participants spoke of their relief that their sibling's treatment was safer than that received by the previous generation, which meant they were less affected themselves by their siblings' haemophilia.
Third, reliability and validity cannot be definitively demonstrated in qualitative research, which must instead depend on "trustworthiness": credibility, transferability, dependability and confirmability. 32, 33 To maximize those elements of trustworthiness, the procedures for confidentiality and anonymity were designed to encourage and enable all participants to be as honest as possible; a second person (JE) reviewed the transcriptions and analysis; the data analysis was undertaken very systematically, with an audit trail showing the specific data on which themes were based and the process by which themes were arrived at; and both authors undertook a reflexive exercise to reduce the likelihood of biases resulting from their own experiences or interests.
Ultimately, however, the validity and transferability of the findings will depend on further research, or evaluations of interventions informed by the findings. For example, the findings could guide the development of interventions to support healthy siblings of children with haemophilia by helping them develop better coping and adjustment strategies. Resources like that presently consist mainly of written information and advice leaflets. 34, 35 Those materials could be extended with first-person accounts of sibling experiences like those collected in the present study, and the present findings and further research could be translated into improved advocacy and counselling for healthy siblings in families affected by haemophilia, which could potentially be offered through Haemophilia Centres, especially if specific issues were identified and targeted for intervention.
Theoretical models try to explain how sibling and family relationships function, and ecological systems theory (EST) focuses on the whole family which is seen as organized into hierarchal subsystems; the sibling, the parents, the sibling relationship, the parent/child relationship and the whole family system. 36, 37 This approach could help practitioners to focus on family systems that influence sibling well-being, in order to provide more effective supportive services to siblings and their families. In doing this, practitioners should understand that each sibling is different, with potentially different support needs.
More research is also needed on how healthy siblings are affected by haemophilia, and these could include studies guided by family systems theory. Future research could also include comparative studies where ethnicity can be considered, for the present study included only siblings of white European heritage. Comparative and ethnological methods could produce more inclusive findings that would help practitioners to be more culturally sensitive to healthy siblings and their brothers with haemophilia from different cultures.
To conclude, the study provided insights into ways that healthy siblings were significantly impacted by being in a family affected by haemophilia. The findings can inform the design and content of better interventions, advocacy and support for siblings, which could potentially be provided through haemophilia centres.
| Reflexivity
The realist epistemology of IPA recognizes the impact the researcher has on their interaction with their participants and the subsequent interpretation of the data 38 . CT reflected: "I am a haemophilia carrier with two sons with moderate haemophilia A. My father has haemophilia, but he is the only one out of four brothers and only one of his three sisters is a carrier. This made me consider how my father's siblings were affected while they were growing up with him." JE reflected: "My family is not affected by haemophilia and my main experience of haemophilia comes from my experiences meeting
and working with people with haemophilia as part of teaching and research."
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